26/KW2006 12:17 6124553801 HSML(NEL) Pago 8/26 



(19) 



J 



EuropMisehes Patentamt 
European Patent Office 
Office europeen des brevets 



IlllllllllllDfllllll 

(n) EP1 138 794A1 



(12) 



(43) Date of publication: 

04.10.2001 Bulletin 2001/40 

(21) Application number 012009773 

(22) Oata of filing: 15.03.2001 



EUROPEAN PATENT APPLICATION 

(51) Intel/: C22C 21/06, C22C 21/08 



(84) Designated Contracting States: 


♦ Haczter, Alfred Johann Peter 


AT BE CH CY DE DK ES Fl FR QB GR IE IT LILU 


S617dVallandar (DE) 


MCNLPTSETR 


• Sampath, Desfkan 


Designated Extension States: 


56070 Koblenz (DE) 


ALLTLVMKROS! 


(30) Priority: 31.03.2000 EP 00201156 


(74) Representative: Hansen, Wlilem Joseph Maria 


Corns Technology BV 


20.10.2000 EP 00203860 


Corns Intellectual Property Department 




PO Box 10000 


(71) Applicants: 


1970 CA Umulden (NL) 


♦ Corus Aluminium Voerde GmbH 


46562 Voerde (DE) 


Remarks: 


• Corus Aluminium Wafeprodukte GmbH 


A request for correction of the description has bean 


5$070 Koblenz (OE) 


filed pursuant to Rule 88 EPC. A decision on the 


(72) Inventors: 


request will be taken during the proceedings before 


the Examining Division (Guidelines for Examination 


• Spanjera, Martlnus Godefrldua Johannes 


in the EPO, A-V, 3,). 


2331 HV Leiden (NL) 



(54) Aliminium die-casting alloy 

(57) The invention relates to an aluminium-magne- 
sium alloy for castln g operations consisting of, in weight 
percent, Mg 2.7-6,0, Mn 0.4-1.4, Zn 0.10-1.5, Zr 0.3 
max... V0.3 max., Sc 0.3 max.. 7T0.2max., Fe LOmax, 



Si 1.4 max., balance aluminium and Inevitable impuri- 
ties. The casting alloy is particularly suitable for appli- 
cation in die-casting operations. Further the invention 
relates to the use of the casting ailoy for die-casting au- 
tomotive components. 
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[0001] The invention relates to an alumiroumHrnagnesium alloy for casting operations and to the use ot this alum tnlunv 
magnesium aBoy In casting operations. In particular In die-casting operations. Further the invention relates to the ap- 
plication of the AIMg casting alloy In automotive components. 

[0002] Conventional aluminium-magnesium casting alloys have many attractive properties, such as high ultimate 
tensile strength (>17o MPa) and elongation ( >8 %) with moderate yield strength (>120 MPa). However, there is a 
demand for aluminium cast alloys combining Improved mechanical properties with a good corrosion resistance. 
[0003] Some disclosures of aluminium-magnesium casting alloys found in the prior art literature will be mentioned 
below. 

[0004] WO-96/15281 discloses a casting alloy consisting of, In weight percent: 



Mg 


3.0-6.0 


Mn 


0.5-2.0 


Ti 


<0.2 


Fe 


<0.15 


Si 


1.4-3.5 



balance aluminium and Impurities. 

The alloy may be used in a die-casting operation, and appears to be particularly suitable for use in thbcocastlng and 
rheocastfng operations. 

[0005] WO-96/2552B discloses a casting alloy consisting ot, in weight percent: 



25 


Mg 


2.5 - 4.5, preferably 2.7 - 3.0 




Mn 


< 0.6, preferably 0.2 - 0.6 




Fe 


<0.6 




Si 


<0.45 


30 


Cu 


<0.10 


Be 


< 0.003, preferably < 0.001 



balance aluminium and impurities. 

Optionally the alloy may further comprise 0.01 - 0.04 % Tl and/or 0.01 - 0.10 % 2n. 

The alloy can be employed in die-casting operations, the alloy is capable of having a yield strength greater than or 

equal to 110 MPa and an elongation greater than or equal to 17%. 

[0006] WO-96730554 discloses a casting alloy consisting of, in weight percent: 



Mg 


2.0 - 5.0, preferably 2.5 • 4.0 


Mn 


0.2 - 1.6, preferably 0.4 - 0.8 


Zr 


0.1 - 0.3 


Fe 


<1.0 


SI 


<0.3 



balance aluminium and impurities. 

The alloy may be used in die-casting operations. The casting alloy is particularly suitable for manufacturing safety 
components forcers. Typical strength levels disclosed in a T5-temper are YS of 116 MPa and UTS of 210 MPa and 
elongation of 19%. 

[0007} JP-A-09-003582 discloses an aluminium casting afloy having, in weight percent: 



Mg 
Zn 
Mn 
Cu 
Fe 



3.0-5.5 

1 .0 - 2.0, such that Mg/Zn-raijo is 1.5 - 5.5 
0.05-1.0 
0.05 - 0.8 
0.10 - 0.8 



balance aluminium and inevitable impurities. 
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The cast products have In As matrix dispersed crystallised products In a spherokfising way. 

[0008] It Is an object of this Invention to provide an alurninium-magnesium alloy that can be used In a variety of 

casting operations. 

[0009] It ia another object of this invention to provide an alumWum-magnesium alloy WeaHy suited for use in die- 
casting operations, 

[0010] it is also an object of this invention to provide improved cast products and components consisting of an im- 
proved aluminium -magnesium afloy cast members that ideally are suited for automotive applications. 
[0011] It is also an object of this invention to provide an aluminium-magnesium alloy having in the as-cast condition 
the following minimum mechanical properties: yield strength of at least 1 20 M Pa, a tensile strength of at least 1 80 MPa 
and an elongation of at least 7%. 

[0012] According to the Invention there Is provided an aluminium-magnesium casting alloy, having the following 
composition In weight percent: 



Mg 


2.7-6.0 


Mn 


0.4-1.4 


Zn 


0.10-1.5 


Zr 


0.3 max. 


V 


0.3 max. 


Sc 


0,3 max. 


Ti 


0.2 max. 


Fe 


1 .0 max. 


Si ■ 


1.4 max. 



balance aiuminlum and inevitable Impurities. 

[0013] By the Invention cast products or cast bodies can be provided having higher strength in combination with 
higher elongation. In addition these products have a good corrosion resistance and can be welded using known welding 
techniques for this type of casting aifoys. Alloys of tha present invention have also been found with a good castabiiity, 
In particular In die-casting operations, and no soldering occur when using the casting alloy. The aluminium casting 
altoy according to tho invention is capable of achieving in the as-cast condition a yield strength of more than 1 40 MPa, 
in combination with a tensile strength of more than 200 MPa and an elongation at fracture of more than 7%. 
[0014] The invention also consists in products made from the aluminium casting alloy set out above. Typical examples 
of such products are die-cast, m particular high pressure die-cast, products such as safety components, vehicle wheels, 
steering wheels, steering columns, alrbag modules/cans, brake drums and frame members for a vehicle. The alby is 
particularly suited for any application having load and impact requirements where properties of high strength and high 
elongation are desirable. 

[0015] The present aluminium-magnesium alloy Is environmental friendly and (s readily recyclable because it does 
not contaminate the wrought alloy stream of recycled materials. The alloy is typically solidified into Ingot-derived stock 
by continuous casting or semi-continuous casting into a shape suitable for remelt for casting; which shape is typbally 
an ingot btliet. 

[0016] It should be mentioned here that from W097/381 46 an aluminium wrought alloy is known for application as 
rolled sheet or plate or as an extrusion, and having a composition, in weight percent: - 



Mg 

Mn 

Zn 

Zr 

Cr 

Ti 

f* 
Si 
Cu 
Ag 



5.0 - 6.0, preferably 5.0 - 5.6, and more preferably 5.2 - 5.( 

>0.6 - 1 J2 r preferably 0.7 - 0.9 

,0.4 - 1.5 

0,05 - 0.28 

0.3 max. 

0.2 max. 

0.5 max. 

0.5 max. 

0.4 max. 

0.4 max. 



balance A! and inevitable impurities. • 

The aluminium wrought alloy disclosed in this International patent application is also subject of the Aluminium Asso- 
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elation registration number AA5069. 

[0017] And from WO-99-42627 an alurrunwrrwragnesium alloy in the form of a rolled product or an extrusion is 
known, having the following composition, In weight percent:- 



5 


Mg 


> 3.0 - 4.5, preferably 3.5 - 4.5 




Mn 


0.4-1.2, 




Zn 


0.4 - 1 .7, preferably 0.4 - 0.75 . 




Zr 


0.05 - 0.25 


to 


Or 


0.3 max. 


71 


0.2 max. 




V 


0.2 max. 




U 


0.5 max. 




Sc 


0.5 max. 


15 


Fe 


0.5 max., such that preferably Fe/Mn ratio Is 0.3-1.0 




Si 


0.5 max. 




Cu 


0,15 max. 




Ag 


0.4 max. 



balance At and inevitable Impurities. 

However, neither in WO-97/381 46, nor in WO-99/42627 it is mentioned or suggested that the aluminium wrought alloy 

could be successfully used as an aluminium casting alloy, in particular as an aluminium die-casting alloy. 

{0018] It is believed that the improved properties available with the casting alloy of the invention, particularly higher 

55 length levels and high elongation in combination with good casting characteristics, result from the combined additions 
of Mg, Mn and Zn In the given ranges. Hie aluminium casting alloy is therefore ideally suited for the improved post 
casting processing, i.e. the elimination of conventional high temperature solution heat treating and optionally ageing 
at room temperature or elevated temperature, while providing even complexly shaped die-cast products with improved 
dimensional stability and mechanical properties. 

^ [001 9] The reasons for the limitations of the alloying elements of the alumi nium casting alloy according to the present 
invention are described below. All composition percentages are by weight; 

[0020] Mg is the primary strengthening element In the alloy. Depending on the field of application, the magnesium 
content is preferably in the range of 2.7 to 6.0 %. Mg levels below 2. 7% do not provide the required strength and when 
the addition exceeds 6.0%, problems during casting occur. A more preferred minimum Mg level is 3.0%. The preferred 
^ level of Mg is 4.5 to 6.0 %, more preferably 5.0 to 6.0 %, and most preferably 5.2 to 5.8 %, as a compromise between 
ease of casting, strength and corrosion resistance. 

In another embodiment the Mg-tevel is in the range of 2.7 to 4.5%, and preferably 3.0 to 4.5%. In this range and in 
combination with the other alloying elements, the aluminium casting alloy is capable of obtaining in the as-cast condition 
an UTS of at least 21 0 MPa, an YS of at least 120 MPa, and an elongation of at toast 1 7 %. and in the best examples 

40 an elongation of 23% or more. 

[0021] Mn is an essential additive element. In combination with Mg and Zn, Mn provides the strength In the as-cast 
condition and the welded joints of the alloy. Mn levels below 0.4 % cannot provide sufficient strength and corrosion 
resistance to the alloy. Above 1 .4 % the castabWp/ becomes increasingly difficult. The preferred level of Mn is 0.45 to 
1-2 %, and more preferably OAS to 0 8 %, which represents a balanced compromise between strength, corrosion 

45 resistance, and castability. 

[0022] Zn is also an essential alloying element. In combination with Mg, Zn provides the strength in the as^cast 
condition and the welded joints of the alloy. Furthermore, the addition of Zn results in a good corrosion resistance of 
the aluminium cast alloy. Zn should be present In a range of 0.1 0 to 1 .6%. At a level above 1 .5% Zn the castability 
• becomes increas ingly difficult. A preferred range for Zn Is 0.3 to 1 .4 %, more preferably 0.4 to 1 .1 %, and most preferably 

so 0.45 to 0.9 %, which represents a compromise between strength, corrosion resistance and castability. Usually Zn is 
considered in the art as an impurity element in AIMg casting alloys, which should be kept at a level as low as possible, 
preferably maximum of 0.10% and more preferably maximum of 0.05 %. However, in the alloy according to the Invention 
Zn may be present as an alloying element resulting in beneficial effects. Although not yet fully understood, ft Is believed 
that the addition of Zn contributes to the good casting characteristfes of the aiioy, such as a low tendency to die-sticking 

55 when used In a dle-castlng operation. Good results are being achieved in those examples having a Mg/Zn-ratlo of 6,0 
or more. 

[0023] Zr is for achieving strength improvement in the cast product. Zr also Improves the weldablllty of the cast 
product. Zr levels above 0.3 % tend not to have any further advantages. The preferred level of Zr is In the range of 
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0.05 to 0.2S %, and more preferably 0.08-0.16%. 

[0024] V may be added for achieving further Improvements In the mechanical properties of the cast product, in par- 
ticular mechanical properties at elevated temperatures. If added, the preferred level of V Is in the range of 0.06 to 0.25 
%, and more preferably in the range of 0.1 to 0.2 %. The addition of V In the given range may in particular result In a 
* further improved ductility of the alloy, in particular when heat treated following casting at a temperature In a range of 
200to400*C. 

[0025] Sc may be added to the alloy for improving the wettability of a cast product The Sc may be added alone or 
In combination with Zr in a range of 0.05 to 0.25 %. When Sc is added the resultant cast product should be heat treated 
preferably following the casting operation by holding the cast product at a temperature in a range of 250 to 400*C for 

io a holding time up to 1 o hours. The Sc level should not exceed 0.3 %, and Is preferably In a range of 0.05 to 0.2 %. 
[0026J Further optional altoying element in the alloy according to the Invention to Improve specific properties cert be 
up to 0.6 % Cobalt alone or in combination with up to 0.6 % Cerium, and Strontium up to 0.04 %. 
[0027] T] is important as a grain refiner during soildffication of both cast products and welded joint produced using 
the alloy of the invention. A preferred maximum for Tl addition Is 0.2 %, and where a more preferred range is of 0.01 

is to 0.14%. 

[00281 Fe is a known element in aluminium casting alloys and may be present In a range up to 1 ,0%. At higher levels 
Fe may form undesirable large compounds with Mn In the holding furnaces typically employed in casting operations. 
When higher fracture toughness and/or ductility is desired a suitable maximum for the Fe content Is 0.5 %, and more 
preferably 0.3 %. and most preferably 0.2 %. 

[00291 Si Is a known impurity element In aluminium casting alloys, and normally should not be present a too high 
levels to avoid the toss in primary strengthening element Mg, However, in the present aluminium casting alloy It can 
be present is a range of up to 1 A %. Although at higher SMeveis the elongation Is somewhat reduced, still very ac- 
ceptable high levels of elongation in combination with high strength levels are obtained. In a preferred embodiment 
the Si level should not be more than 1 .0 %, and more preferably not more than 0.5 %, and most preferably not more 

25 than 0.3%. A suitable minimum SUevel is 0.10%, and more preferably 0.15%. 

[00301 Be may be added to AIMg casting alloys to prevent oxidation of the magnesium In the aluminium alloy, the 
amount added varying with the magnesium content of the alloy. As little as up to 0.005% causes a protective beryllium 
oxide film to form on the surface. Preferably, the Be level has a maximum of 0.005%, and more preferably Is absent 
without detonating the properties of the cast product with this aluminium alloy. 

*> [00311 "Hie balance is aluminium and inevitable impurities. Typteatty each impurity is present at 0.05 % maximum 
and the total of impurities is 0.25 %. 

[0032] in an embodiment of the aluminium casting alloy according to the invention the alloy is capable of achieving 
in the as-cast condition a yield strength of more than 160 MPa, and in the best examples of more than 175 MPa, In 
combination with a tensile strength of more than 250 MPa, preferably more than 280 MPa, and in combination with an 

w elongation of more than 10%, and In the best examples even more than 12%. By optimising the casting parameters, 
further improved tensile properties, and in particular in elongation, can be obtained. Furthermore, improvements in the 
mechanical properties of the alloy according to the invention can be obtained heat-treating a cast product as is con- 
ventional In the art. This further Improvement fs achieved at the expense of the loss of the earlier advantage that 
following casting no further heat treatments are required to achieve a desirable level of mechanical properties, 

o [0033] In another emboolment of the aluminium casting alloy according to the invention the alloy Is capable of achiev- 
ing in the as-cast condition a yield strength of more than 120 MPa, and in the best examples of more than 140 MPa, 
in combination with a tensile strength of more than 210 MPa, preferably more than 240 MPa, and In combination with 
an elongation of more than 1 7%, and In the best examples even more than 23%. By optimising the casting parameters, 
further improved tensile properties, and in particular In elongation, can be obtained. Furthermore, improvements in the 

s mechanical properties of the alloy according to the Invention can be obtained heat-treating a cast product as Is con- 
ventional In the art. This further Improvement is achieved at the expense of the loss of the earlier advantage that 
following casting no further heat treatments are required to achieve a desirable level of mechanical properties. 
[0034] The aluminium-magnesium casting alloy in accordance with the invention may be processed by applying 
various casting techniques. The best advantages are being achieved when applied via permanent mould casting, die- 

0 casting, or squeeze casting. In particular when die-casting processes are applied, including vacuum die-casting proc- 
esses, the best combination- of desirable properties and castability characteristics is being obtained. It is believed that 
by applying vacuum die-casting the weldabillty characteristics of the alloy according to the invention may be further 
improved. It is to be understood here that die-easting includes high-pressure die-casting operations. 
[0035] In another aspect of the invention there Is provided in a method of producing an cast aluminium product, 

? preferably a die-cast product, comprising the aluminium aiioy of the invention as set out above, and casting, p ref erabry 
die-casting, a body of said aluminium alloy. Following the casting operation the (dJe-)cast body can be aged at a tem- 
perature in the range of 140 to 250°C for a soaldng time at this temperature in the range of 0.5 to 24 hours. 
[0036] The invention will now be explained by reference to non-limitating examples. 
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Example 1 . 

[0037] On an industrial scale of casting two AIMg-ailoys according to the Invention, see Table 1, have been die-cast 
on a Mueller-Weingarten cold-chamber-die-casting machine with a locking pressure of 2 MN. The casting parameters 
9 varied comprised the preheat temperature of the die (130*C and 2 10*C) and the backpressure (500 and 900 bar). The 
die-cast product consisted of a plate having dimensions 100x150x2 mm. 

[0033] From this tfe-cast plate three tensile specimen have been machined and subsequently tested In the as-cast 
condition. The mechanical properties in the as-cast condition averaged over three specimen tested have been listed 
in Table 2, where YS stands for 0.2% yield strength and UTS for ultimate tensile strength. The elongation corresponds 
to to the German norm A5. The AIMg-aSoy according to the invention 6 howed during the de-casting operation no tendency 
to die-sticking. 

[0039] From the results in Table 2 it can be seen that the AJMg-alloy according to the invention results in very high 
tensile properties and high elongation in the as-cast condition: These surprisingly high properties aro achieved without 
the need for further heat treatments. In particular the UTS and the elongation can be Improved by increasing the 
*s backpressure in the casting operation. Smaller improvements in mechanical properties can be obtained by Increasing 
the die-temperature. Further improvements can be expected by optimising the casting conditions, in particular by ap- 
plying vacuum (high pressure) die-casting instead of conventional (high pressure) die-casting. From the results of altoy 
2 it can be seen that having a high Si-ievel may stIB result In a very acceptable elongation In combination with very 
high tensile strengths. 

20 



Table 1, 



Alloy 


Alloying and impurity elements, In wt% 


Si 


Fo 


Cu 


Mn 


Mg 


Zn, 


Ti 


Zt 


1 


0.34 


0.23 


0.005 


0.54 


5.8 


0,51 


0.01 


0.11 


2 


1.20 


0.30 


0.005 


0.54 


5.7 


0.58 


0.01 


0.12 



Table 2. 



35 



Alloy 


Die-casting parameter applied 


Mechanical property as-cast condition 


YS [MPa] 


UTS [MPa] 


Elongation [%] 


1 


130*C/500bar 


172 


275 


7.3 


1 


210*0500 bar 


168 


278 


8.3 


1 


130*C/900bar 


171 


301 


13,0 


1 


210°C/90O bar 


170 


305 


14.2 


2 


130 q C/500bar 


178 


293 


7.0 


2 


2l0°C/50Obar 


181 


288 


7.0 


2 


130°C/900bar 


185 


312 


11.1 


2 


210*0/900 bar 


188 


313 


9.2 



Example 2. 

[0040] On an industrial scale of casting four AIMg-alfoys according to the Invention, see Table 3, have been cast on 
a GDK-750 MueUer-Welngarten Vacural-coW-chamber-ole-castlng machine with a locking pressure of 8500 kN. The 
casting parameters comprised a preheat temperature or the die of 250*C and a backpresssure of 500 bar. The vacuum 
die-cast products consisted of a plate having dimension 200x250x2 mm and 200x250x4 mm, hereinafter referred to 
as 2mm and 4mm plates respectively. 

[0041] From each alloy six 2mm or 4 mm plates have been cast And from each die-cast plates a tensile specimen 
has been machined and subsequently tested In the as-cast condition. The mechanical properties in the as-cast con- 
dition averaged over six specimen tested havo been listed In Table 4, where YS stands for 0.2% yield strength and 
UTS for ultimate tensile strength. The elongation corresponds to the German norm A5. The AlMg-alloy according to 
the invention showed during the die-casting operation no tendency to die-sticking. 
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[0042] From the results la Table 4 ft can be seen thst the AlMg-elloy according to the Invention results in very high 
tensile properties and high elongation in the as-cast condition. From the results of Table 4 it can be seen that AIMg- 
aJbys 2 and 3 having a fairly low Mg-ievel in combination with the Zn and Mr-levels, combine good strength levels 
wfth very high elongation. Except for the minor difference in Mg-content alloys 2 and 3 have essentially the same 

5 composition. The difference in mechanical properties are believed to be due to the difference in plate thickness cast, 
ft has been found that in the experiments carried out the 2 mm plates has somewhat more casting defects than the 4 
mm plates. This difference can easily be overcome by further optimising the casting conditions. It Is believed that alloys 
2 and 3, Independent of the plate thickness, are capable of obtaining a yield strength of 120 MPa or more, a tensile 
strength of 21 0 MPa or more, and an elongation of 20% or more. In the best examples an elongation of 27% has been 

to measured. 



Table 3. 



15 



20 



Alloy 


Alloying and Impurity elements, In wt% 


St 


Fe 


Cu 


Mn 


Mg 


Zn 


Tl 


Zr 


1 


0.20 


0.27 


0.03 


0.47 


4.9 


0.47 


0.01 


0.12 


2 


0,18 


0.2$ 


0.04 


0.57 


3.5 


0.41 


0.01 


0.13 


3 


0.20 


0.28 


0.04 


0.51 


3.2 


0.42 


0.01 


0.13 


4 


0.26 


0.26 


0.04 


0.53 


5.0 


0.62 


0.01 


0.12 



Table 4. 



Alloy 


Plate thickness 


Mechanical properties in the as-cast condition 


YS [MPa] 


UTS [MPa] 


Elongation [%J 


1 


4 mm 


137 


259 


13 


2 


2 mm 


128 


247 


17 


3 


4 mm 


114 


247 


23 


4 


2mm 


149 


279. 


15 



Example 3. 

55 

[0043] The 2mm vacuum die-cast product of Example 2 having the composition of Alloy no. 3 of Table 3 has been 
subjected a/so to a welding operation, during which in particular the development of porosity has been assessed. 
Various welded joints have been made whereby the 2 mm die-cast plate was put on top of a 1 .6 mm gauge AA601 6A- 
wrought sheet such that an overlap was created (Oberlappverbindung"). Al the overlap a weld was made by means 

40 of automated TIG welding, in a single pass and using 1.2 mm filler wire of AISI12 (DIN 1732). Following welding the 
porosity in the welds has been determined using standard metallographlc assessment techniques. An important criteria 
of a large European car manufacturer is that the level of porosity, as assessed by the square area occupied by the 
poros, must be 8% or less in order to quafify the weld as acceptabfe. Furthermore the pore size must be smaller then 
0.5 times the thinnest welded sheet used, and only the pores that are larger then o.os mm should be taken Into account. 

45 In the welds using the die-cast alloy according to the fnvention the average porosity level was always In the range of 
0.5 to 2.0%. No large pore sizes (> 0.8 mm) have been found. This qualifies the die-casting alloy as being very good 
weldable. 



Claims 

1 * An aluminium-magnesium alloy for casting operations consisting of, in weight percent:- 



85 



Mg 


2.7 - 6.0 


Mn 


0.4-1.4 


Zn 


0.10-1.5 


Zr 


0.3 max. 
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(continued) 



V 


0.3 max. 


So 


0-3 max. 


71 


02 max 


Fe 


1 .0 max. 


Si 


1,4 max. 



impurities each 0.06 max, 

total 0.26 max. 
balance aluminium. 

2. An aluminium casting alloy according to ctaim 1 r wherein the Mg content is In the range of 4.5 to 6.0 %, and 
preferably in the range of 5.0 to 6.0%. 

3. An aluminium casting alloy according to daim 1, wherein the Mg content is in the range of 2.7 to 4.5 %, and 
preferably in the range of 3.0 to 4.5%. 

4. An aluminium casting alloy according to any one of claims 1 to 3, wherein the Fe content is In the range of up to 

0.5%. 

5. An afumfrtlum casting alloy according to any one of claims 1 to 4, wherein the Mn content is in the range of 0.4 to 
1.2%. 

6. An aluminium casting alloy according to any one of claims 1 to 5, wherein the Zn content is in the range of 0.3 to 
1 .4%, preferably in the range of 0.4 to 1 .1 %. 

7. An aluminium casting aiioy according to any one of claims 1 to 6, wherein the Zr content is In the range of 0.05 to 
0.25 %. 

6. An aluminium casting alloy according to any one of claims 1 to 7, wherein the aluminium casting alloy is a die- 
casting alloy. 

9. An aluminium alloy according to claim 8, where the die-cast aluminium alloy in the as-cast condition is character- 
teed by an UTS of at least 250 MPa, an YS of at least 160 MPa, and an elongation of at least 10 %, 

1 0. Aluminium alloy according to claim 8 t where the die-cast aluminium alloy in the as-cast condition is characterised 
by an UTS of at least 21 0 MPa, an YS of at least 120 MPa, and an elongation of at least 1 7 %. 

1 1 . Die-cast product of an aluminium casting alloy having a composition in accordance with any one of claims 1 to 10. 
12» Use of a die-casting afloy according to any one of claims 8 to 1 0 for die-casting of safety components. 

1 3. Use of a die-casting ailoy according to any one of claims 8 to 1 0 for die-casting of a frame member for a vehicle. 
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